JEL Classification: J01, J31, J43.
I. INTRODUCTION
The segmentation of labour markets has long been a subject of debate for labour and development economists. In his well-known survey, Cain (1976) summarized the challenges raised by the theories on segmented labour markets to the classical and neoclassical schools of labour economics, which go back until the end of the1980s. He quoted John Stuart Mills as one of the first economists to acknowledge the segmentation of labour markets together with the existence of persistent wage differentials among different groups of workers. Many researchers have attempted to understand labour markets in developing countries in terms of segmentation.
Labour market segmentation can be characterized as a situation in which people working in some jobs experience differences in earnings, levels of employment protection and opportunities. To have labour market segmentation, however, this situation has to be "rigid", that is, these differences must persist and it must be difficult for disadvantaged workers to move to "good" jobs or segments of the market. Thus, segmentation translates into dramatically different levels of vulnerability, which makes some individuals much more likely to end up in a state of poverty and deprivation than others, especially in less developed countries, as labour is the main source of income for most poor people in the developing world (Fields, 2006) .
If labour markets are becoming more segmented, the increase in segmentation is likely to affect negatively the most vulnerable groups of workers. Women are one of these groups. In fact, research has shown that women tend to be more vulnerable than men, with lower participation rates and, even when they do enter the labour market, to earn less and to advance more slowly in their careers (Sundaram and Vanneman, 2008; Heath, 2012; Reddy and Kumar, 2011) . It is also relevant for Indian rural labour markets, where discrimination in employment based on caste is prevalent. The social groups that had been discriminated against in the past are still disadvantaged in many socioeconomic areas including the labour market. Scheduled castes and scheduled tribes are two groups of historically disadvantaged people that are recognized in the Constitution of India. "Other backward classes" is a collective term used by the Government of India to classify castes with populations who are educationally and socially disadvantaged but who are better off than the scheduled caste and scheduled tribe populations. Forward castes are educationally and socially better off than others. Of the total population of India, scheduled castes comprise 16.6 per cent, scheduled tribes 8.6 per cent and other backward classes 52.0 per cent. The remaining 22.8 per cent belongs to forward castes. One of the main goals of planning in India is the socioeconomic development of the scheduled castes, scheduled tribes and other backward classes. However, there is a significant difference between scheduled castes and scheduled tribes: the populations of the former are mostly casual labourers, while those of the latter possess more land and are often self-employed in the agricultural sector.
There are very few studies on the analysis of caste and gender discrimination in rural labour markets in India. Although employment opportunities in highly productive, non-farm sectors in urban areas are increasing employment prospects for the educated youth, the rural population has not been able to take advantage of such opportunities. Most rural employment remains in the informal sector, in low-productivity and low-paying jobs. Recently, however, there has been some dynamism in rural labour markets: there have been increases in rural-urban linkages and non-farm employment, and a higher share of the educated labour force is in rural labour markets. All of these changes have resulted in a higher rate of rural-urban migration of men and skilled workers (leaving behind women and unskilled workers in rural areas). In addition, the increase in demand for workers in the non-farm sector has raised wage rates in some occupations. At the same time, there have been technological changes in rural and agricultural sectors, farm mechanization has taken place, and social security programmes, such as the National Rural Employment Guarantee Act 2005, have been implemented.
Despite these changes, income and employment opportunities have increased for only a very few well-endowed workers, while a large proportion of the workforce has remained in low-productive, informal employment. The result is a widening gap in wage rates between the rural sector and the urban sector, and between agricultural and non-agricultural employment, which is in line with segmented labour market theory. Many rural, illiterate, unskilled and less-resourceful persons, especially those from socially disadvantaged groups (scheduled castes and scheduled tribes), are stuck in perpetual poverty. In general, poverty is higher in rural areas than in urban areas. The poverty level in rural India is 33.3 per cent. It is highest among farm labourers (49.4 per cent), followed by non-farm labourers (39.6 per cent), those self-employed in the non-agricultural sector (28 per cent), those self-employed in the agricultural sector (26.2 per cent) and those with regular employment 1 (14.4 per cent) (Krishna and Shariff, 2011) . The wide disparities in the level of poverty in rural India are also an indication of the segmentation of labour markets.
Over the last decade, there has been a revival of research on informal employment and labour market segmentation in developing countries, generating a lively debate on the nature of informal employment. It has been suggested in many studies that occupational diversification has played a key role in reducing rural poverty since the early 1990s. In developing countries, the labour market consists of a small number of labour market segments or sectors linked to one another by the actual or potential mobility of workers or firms (Dixit, 1973; Basu, 1997; Fields, 2007) . Different segments are required because some parts of the labour market operate in a qualitatively different manner than others. A study by Elder and Schmidt (2004) found that, "in most economies, women still earn 90 per cent or less of what their men co-workers earn". 1 Regular employees are those whose employment is close to permanent and who receive a monthly salary, unlike paid labourers, who work on a day-to-day basis.
It is necessary to have models that put together these various segments because conditions in one segment affect and are affected by conditions in other segments. Path-breaking work on multisectoral labour market models in the context of economic development was done by Lewis (1954) and Kuznets (1955) , who showed that economic growth was marked by the gradual shift of workers out of the lower-paying segments into the higher-paying ones. They also concluded that the main development problem was not unemployment but rather low incomes in the poorer parts of the economy. They argued that the same worker would earn quite a different amount depending on where he or she was located.
With regard to human capital theory, which was developed by Schultz (1961) and Becker (1964) , attempts were made to examine labour markets. According to their version of the human capital model, education and training would improve workers' skills, enabling them to work in different economic sectors and to earn more. There is a fundamental duality within the informal sector, whereby some people work in a lower tier because they can do no better, while others work in an upper tier into which entry is restricted because of human capital and financial capital requirements (Fields, 1990) . Krugman and Obstfeld (2003) proposed an integrated labour market model, starting with two or more sectors but assuming that all of the equilibrating forces that apply to a single labour market with market clearing also apply to a labour market with a multiplicity of sectors, so that wages equalize across sectors (Harris and Todaro, 1970) . Alternatively, the crowding model assumes that any worker who is not employed in the high-wage sector of the economy takes up employment in the low-wage sector of the economy; the Lewis and Kuznets models mentioned above can be considered crowding models. Finally, some models propose that workers choose occupations that maximize their current and future returns, but because of imperfect capital markets, occupations that require high levels of investment cannot be entered into by persons with low initial wealth. The distribution of workers across different occupations evolves over time as individuals invest their time and money in increasing their wealth or the wealth of their children (Banerjee and Newman, 1993) .
Studies analysing microdata enable researchers to examine the different socioeconomic and cultural factors that determine the nature of employment. This type of data analysis is at the core of most contemporary research studies on labour markets, and the amount of literature using such data is correspondingly vast. However, these studies suffer from the limitations of a small sample, with only a small number of socioeconomic variables. They do not include nutrition-or health-related data and are focused on economic activities only, not on equally important noneconomic activities such as domestic functions or education.
There is evidence of a high level of discrimination in wage rates and employment conditions against lower caste workers, women and landless labourers in rural labour markets. Educated workers, higher caste workers and men receive favourable treatment in terms of wage rates and employment conditions. There are many socioeconomic constraints (such as a low asset base or a low level of skills) and other cultural restrictions (such as the caste system) that deter people in the lower socioeconomic strata from entering into higher paid jobs. Research on informal employment in developing countries has been very limited, above all because of a lack of appropriate data. There is a large gap in the literature on understanding rural labour markets through a holistic and multidisciplinary perspective, mostly due to the lack of individual-level data that would integrate the socioeconomic, nutritional and local factors. The present paper includes what is likely the first attempt to analyse jointly labour market segmentation and the gender wage gap in the context of a developing country. Using data collected from 18 villages in India, there is an attempt in the present paper to identify the work participation rate, wage rates and occupational structure among men and women and among different social groups in an effort to establish the extent to which the rural labour market is segmented by sex and social group. This paper is focused on the following specific objectives:
•
To assess the labour supply and its determining factors in various economic and non-economic activities in rural India 
II. DATA
The data used in this paper were obtained from a larger research project entitled "Village dynamics studies in South Asia". Under the project, a research team from the International Crops Research Institute for the Semi-arid Tropics collected a range of data from households in 18 selected villages in 5 states (Andhra Pradesh, Maharashtra, Madhya Pradesh, Gujarat and Karnataka). Those villages represented broad agro-climatic subregions in the semi-arid tropics of India. The data were collected every 15 days by resident field investigators through personal interviews with each individual in the household in each village by using a standard questionnaire. 2 2 With regard to the "Employment schedule of Village dynamics studies in South Asia" questionnaire, data collection methods and the data are available from http://vdsa.icrisat.ac.in/.
The sample households were selected based on the stratified random sampling method to represent the landless (owning 0.0 to 0.1 hectares), small-scale farmers (with 0.1 to 1.0 hectares), medium-scale farmers (with 1.01 to 2.0 hectares) and large-scale farmers (with more than 2 hectares) in proportion to the total population in each village. All individuals between 15 and 65 years of age were selected for the study. The present paper examines the labour supply, wage rates and occupational structure among 948 men and 631 women in the 18 villages in 2010. To take advantage of the high frequency of the data, variations in hours worked and in wage earnings by sex, level of education, economic activity (self-employed in agriculture, rearing livestock, self-employed in non-agricultural work) and noneconomic activity (domestic duties) were analysed. The paper also examines the segmentation of labour among major occupations (based on time spent on activities in 2010), namely: (a) self-employed in agriculture; (b) non-farm labour; (c) rearing livestock; (d) regular employment (receiving a monthly salary); (e) attending educational institutions; (f) attending to household domestic duties; (g) small business work; and (h) farm labour.
III. METHODOLOGY

Labour supply model
The data were collected at a high frequency for one year to record the number of hours spent on each economic and non-economic activity. The data were collected for each day of the year; hence, there is a record for 365 days. The economic activities are: (a) paid work (farm and non-farm, with a wage rate); (b) self-employed in agriculture (c) rearing livestock; and (d) self-employed in non-agricultural work (for example, having a small business, such as making textiles). The non-economic activities are: (a) attending to domestic duties (such as cleaning utensils, washing clothes, cooking and preparing children for school); (b) being seriously ill; and (c) being unemployed. Because information on the number of hours spent attending educational institutions was not available, this category has not been included here. To estimate the labour supply in each economic activity, four regressions were used, with the number of hours spent on each activity in 2010 as the dependent variable. After aggregating the hours spent on all economic activities, a pooled regression was also employed. The independent variables used in the regressions and the rationale for inclusion are explained in table 1. A simple regression equation was used after correcting the sample selection bias.
Mincer equation
The modified Mincer equation was used only for workers who were engaged in paid work, as the wage rates data were available for this category only. Paid work includes both farm work and non-farm work. Given the absence of labour productivity data in rural India, actual wage rates were used as a proxy for labour productivity. In the modified Mincer equation, the log of wage rates per day was used as the dependent variable with the set of explanatory variables given in table 1 to determine the influence of human and physical capital and socioeconomic factors on the wage rates. 
Multinomial regression analysis
There are eight major occupational categories, which are based on the time spent by the respondents on each activity: (a) self-employed in agriculture; (b) nonfarm labour; (c) rearing livestock; (d) regular employment; (e) attending educational institutions; (f) attending to household domestic duties; (g) small business work; and (g) farm labour. Multinomial regression analysis was used to analyse the choice of the occupation. The dependent variable was a categorical variable (occupational category, with eight categories) with more than two categories (in this case, eight categories of occupations) and it was regressed upon a set of independent variables. In the multinomial model, one occupational category (in this model, farm labour) out of eight categories of occupations was taken as the reference category (Reddy and Kumar, 2006) . This implies that parameter estimates for each category should be interpreted as indicators of the strength of the association of a particular explanatory variable with the respective category relative to the same explanatory variable with the reference category. Separate multinomial logit models were run for men and women.
Model specification
The general form of a multinomial logit model is:
Where Y ij is the i th individual's utility of the j th choice and X i is a vector of values of the i individual on the independent variables. The model estimates a set of regression coefficients for each of the alternatives (except for the choice option that has been defined as the reference category); hence, the subscript in B j (Decoster, 2009 ).
(Occupational category) = f(physical capital of workers, human capital of workers, social group, personal and work-related variables, location-specific variables)
The independent variables included in the occupational choice model were the same as those listed in table 1. In the multinomial regression, "farm labour" was used as the reference category, as this category is the most prevalent type of occupation; historically, with economic development, workers tried to move out of this occupation to other occupations (Poterba and Summers, 1995; Lee, 1983; Boskin, 1974) .
Multinomial logistic regression is used when the nominal response variable (dependent variable) has more than two categories. Multinomial logit models are multi-equation models. A categorical variable with k+1 categories will generate k equations. Each of these k equations is a binary logistic regression comparing th a group with the reference group. Multinomial logistic regression simultaneously estimates the k logits. Furthermore, it displays coefficients only for the k categories. Thus, the coefficient β i represents the log odds of being in the target groups relative to the reference group. Thus, a simplified multinomial logit model has the following form:
Exp (β j X) stands for the exponential function and x is the vector of independent (or explanatory) variables. β k+1 can be set to 0 (zero vector) as a normalization and thus:
As a result, the j logit has the following form:
The slope coefficient represents the change in the log odds of being in the k category of employment versus the reference category with an increase in one unit of the independent variable. The significance of the parameter estimates can be determined through the usual t-test. However, the most common way of interpreting a logit is to convert it (log odd ratios) to an odds ratio using the exponential (β) function -referred to from this point on as exp(β). The closer the odds ratio exp(β) is to 1.0, the lesser is its influence in choosing between the k category of occupation versus the reference category, with 1.0 representing full statistical independence. For instance, if the odds ratio, exp(β) is 2.0, when the independent variable increases by 1 unit, the odds that the dependent = k increases by a factor of 2.0 compared with the reference category (farm labour). The best-fit model is chosen based on the pseudo-R 2 for the multinomial regression.
IV. RESULTS
Labour supply and earnings
In table 2, the number of hours the survey respondents spent on work (economic activities and attending domestic duties), being seriously ill and being unemployed, by sex, is shown. Men reported spending a total of 2,221 hours on the work listed, of which the greatest number of hours were spent as a paid worker (49 per cent), followed by self-employed in agriculture (20 per cent) and then domestic duties and rearing livestock (15 per cent each). The surveyed women reported spending a total of 2,569 hours on work, of which they spent the greatest number of hours on domestic duties (53 per cent), followed by paid work (25 per cent), self-employed in agriculture (10 per cent) and rearing livestock (10 per cent). Overall, men reported spending more hours on economic activities (85 per cent) than did women (only 47 per cent). If both economic (paid work and self-employment) and non-economic activities (domestic duties) are considered, women worked more hours than men.
Regarding paid work, the average wage rate for women was only 12 per hour, while that of men was 25 per hour. Hence, the annual average income for women was only 7,920, compared with 27,000 for men. If the self-employed hours of men are imputed at 25 per hour, and of women at 12 per hour, the annual income gap between men and women is reduced from 241 per cent to 77 per cent. If the value of self-employed work and domestic duties is imputed at the average wage rate of women (at 12 per hour), then the gap between men's and women's imputed income is further reduced to 29.1 per cent. This indicates that, if the value of domestic duties of both men and women are imputed, the gap in annual incomes between men and women is drastically reduced from 241 per cent to just 29 per cent. These figures demonstrate that the number of hours spent on non-paid work, such as domestic duties and self-employment, was higher for women than for men. Women's lesser involvement in paid work is in part due to social barriers in rural society. However, the lower educational level of women (the average was only fifth standard) compared with that of men (the average was eighth standard) was one of the reasons for women's lower wage rates.
The time allocated to paid work was much lower in rural areas than in urban areas (see table 2 ). Men spent more hours on paid work than women did. Of the total hours spent on economic activities, men and women spent approximately 57.5 per cent and 53.2 per cent, respectively, on paid work. Significantly, this indicates that the remaining 42.5 per cent and 46.8 per cent were spent on self-employment activities by men and women, respectively. The higher proportion of self-employment activities (such as self-employment in agriculture, rearing livestock or small business activities) among women was also due to their greater involvement in livestock rearing activities. Women spent fewer hours on paid farm work, with its lower wage rates, while men spent more hours on paid non-farm work at a comparatively higher wage rate, which is another indication of the segmentation of labour markets by sex (see table 3 ).
Men's involvement in paid work increased as their level of education increased, up to middle-level education. Among women, paid work decreased as their level of education increased. This indicates that employment opportunities in paid work were higher for men with a middle-level education, but not for educated women. This is a reflection of the segmentation of labour based on sex in respect of education. It should be noted that, in rural areas, employment was available for only semi-skilled men, in such positions as carpenters, repairmen in a two-wheeler/agricultural implement repair shop, electricians, bricklayers or cleaners. Women found it difficult to find paid employment appropriate to their higher education due to entry barriers in terms of social rigidities and traditions. It should be noted that the head of the household (mostly men) largely determined whether or not women participated in paid work. Educated women did not participate in casual paid work, as it is seen as inferior employment; heads of households viewed such work as adversely affecting the dignity of the household (see table 4 ).
Wage structures indicate that respondents with an education up to the intermediate level (12 years of education) did not have a significantly higher wage rate than those with less education, but there was a steep increase in wage rates for both men and women with an education above this level. The total reported work-hours, including for both economic and non-economic activities, are inversely related to education: in rural areas, respondents with a higher level of education had fewer work opportunities. This indicates that most rural employment is informal, inferior, not organized and semi-skilled, and it does not require a higher education. People with a higher level of education prefer to be unemployed rather than to engage in inferior employment. In addition, the skill sets of the educated rural youth do not match the local needs, and they lack the entrepreneurial skills required to start new businesses in rural areas. Recruiting local youth for such positions as teachers, nurses or health workers would reduce the poor conditions of the rural youth in India. Traditionally, rural society has been divided on the basis of landholdings. Land is an important asset, and possessing land has a positive influence on employment opportunities, especially self-employment in agriculture, which in turn provide better wages and a higher socioeconomic status. The spillovers spread to the labour market, as the landless are discriminated against when they attempt to acquire skills or employment. Land ownership has a positive association with hours spent being self-employed in agriculture and rearing livestock, but it has a negative association with paid labour. It has a positive impact on wage rates, as it will raise reservation wage rates by increasing employment and earnings from the land owned and by enhancing bargaining power in the labour market. The ownership of irrigated land has similar effects on employment opportunities and wage rates.
In rural areas, it is not simply land ownership that is important, but whether the land is irrigated or not. If the land is irrigated, it is more productive and the owner's social status is improved, and employment opportunities are created. Irrigated land is also an indication of a higher household income. As was shown in the study, having irrigated land increases the number of hours spent on one's own farm, livestock and other domestic activities for both men and women, while simultaneously decreasing the number of hours spent on paid work. When working as paid labourers, those who possessed irrigated land received higher wages than those who did not possess irrigated land. This may be due to the fact that these workers might have been doing higher skilled work or they may have been working only when the local wage rates were higher, such as during the peak harvest season.
Among women, those from scheduled tribes reported working the most hours (paid work and self-employment), followed by those from scheduled castes, then women belonging to other backward classes and finally those from forward castes. It is interesting to see that the higher-educated forward caste women preferred not to work as paid workers, due to the stigma attached to involvement in paid work, and were mostly engaged in domestic duties, compared with lower caste women. Among men there is no clear trend. Overall, forward caste men and women worked fewer hours as paid workers, while scheduled caste men and women spent more hours on paid work (see table 5 ). Overall, in rural India, scheduled caste women and men work mostly as paid casual labourers.
In India, about 80.5 per cent of the Indian population is Hindu; the rest belong to other religions, such as Islam or Christianity. It is a constitutional obligation to protect the interests of these minorities (Muslims, Christians and others). Many studies have reported that minorities, especially Muslim women, are at a disadvantage in the labour market. The results of the present survey showed that, overall, Muslim women spent fewer hours on economic activities compared with Hindu women. In 2010, the average number of work-hours spent on economic activities was higher for Muslim and Christian men compared with Hindu men. In general, there was less land ownership among the populations belonging to minority religions, and they depended mostly on a small business or on self-employment in non-farm occupations, such as tailoring or making textiles, for income. As expected, Muslim and Christian women worked more hours on domestic duties compared with Hindu women due to cultural restrictions (in the case of Muslims), and these households had less land (in the case of Christians). Hindu women worked more hours self-employed in agriculture and rearing livestock. There is a need to increase the participation of Muslim and Christian women in self-employment in agriculture through the distribution of government surplus land to these women for cultivation.
The results show that workers belonging to minority communities (Muslims and Christians) and socially disadvantaged castes (especially scheduled castes and tribes) are to some extent constrained from entering into higher-wage economic activities.
Labour supply model (hours worked per year)
To know the determinants of labour supply (hours worked) for each economic activity (paid work, self-employed in agriculture, rearing livestock and self-employed in non-agricultural work, as well as the total), separate labour supply equations were used with total hours worked during the year 2010 as the dependent variable. The results are presented in table 6. Both ordinary least squares and maximum likelihood estimates were used; however, only ordinary least squares results are presented, as both give similar results. The pseudo R 2 (which is an indicator of the goodness of fit of the model) ranges from 0.24 to 0.37 per cent, indicating that the explanatory variables included in the model explain approximately 24 to 37 per cent of the variation in the choice of occupation among the respondents.
The average respondent spent 1,499 hours on paid work, 267 hours self-employed in agriculture, 230 hours rearing livestock and 12 hours self-employed in non-agricultural work. The hours spent on total economic activities were 2,008. The labour supply to paid work was positively influenced by the wage rate. However, the labour supply to self-employment in agriculture and to rearing livestock did not significantly increase with an increase in the wage rate. Labour supply to selfemployment in agriculture and to rearing livestock were positively influenced by farm size. A 1 acre increase in farm size increased self-employment in agriculture by 9.64 hours and rearing livestock by 3.56 hours during the year. Overall, an additional acre of land increased the time spent per worker on economic activities by 13.09 hours during the year. If the average household has 5 workers, a 1 acre increase in farm size would increase the number of hours spent on economic activities by 65 hours per annum per household after controlling for other factors. In recent years, farmers have 0 -57.55 -1.9 13.99 2.3 -128.13 -2 6 -72.23 -2.9 -55.92 -1.9 13.06 2.2 -149.65 -2 Note: If the "t" value is more than 2.58, the coefficient is significant at 1 per cent; if it is between 1.96 and 2.58, it is significant at 5 per cent; if it is between 1.65 and 1.96, it is significant at 10 per cent. The significant regression coefficients are expressed in bold. replaced human labour with machines on irrigated agricultural land. The negative association between irrigation and labour supply may also be due to the wealth effect, as farmers with irrigated land earn more income from agriculture. A higher value of assets owned (other than land) had a negative influence on the number of hours spent on paid work, as people with greater assets shift to self-employment, such as rearing livestock or owning a business, which is a positive sign.
More years of education had a significant negative influence on the number of hours spent on rearing livestock, as it is considered to be the most inferior type of work. Work experience (age minus the number of years of schooling) had a significant positive influence on hours spent on paid work and self-employed in agriculture, as most of the older and more experienced respondents stayed in the more traditional areas of self-employment in agriculture or paid work. The younger respondents were more likely to engage in non-agricultural work.
Among the physical capability indicators, arm circumference and height had significant positive influences on hours spent on paid work and rearing livestock, as they require more manual work. Weight had a significant negative influence on rearing livestock, as such work requires bending the body, which may not be as easy for people of greater weight.
Respondents from scheduled castes and scheduled tribes were positively associated with hours spent self-employed in non-agricultural work, but negatively associated with rearing livestock and total economic activities. Workers from scheduled castes spent fewer hours self-employed in agriculture and rearing livestock but more hours self-employed in non-agricultural work. Hindus were more likely to spend time rearing livestock, and Christians were less likely to spend time selfemployed in agriculture compared with Muslims. Married respondents were more likely to spend greater time self-employed in agriculture than unmarried respondents, who could take up any activity. Men were more likely to spend more hours than women on all economic activities.
Mincer equation (labour market segmentation in wage rates)
A modified Mincer equation was estimated only for paid wage earners. The dependent variable is the wage rate per day in log form. The explanatory variables included in the model explained approximately 19 per cent of the variation in the wage rate among women and about 29 per cent of the variation among men as indicated from the adjusted R 2 . Women were mostly engaged as casual labourers in agriculture, in which the human, physical and social background of the workers had little impact on wage rates. By contrast, among men, educated workers with more assets or land, who belonged to forward castes or the Christian religion, or who had a greater weight and arm circumference received significantly more wages per day compared with the other respondents. Male workers engaged in non-farm labour, regular employment or small business activities also received higher wage rates than those in the other occupational groups (see table 7 ). Generally, while women were engaged mostly in low-paying casual labour in the agricultural sector, men worked in various occupations, in which they received higher wage rates. Wages were even higher for workers with physical assets, although social background also played a significant role.
Occupational segmentation
In table 8, the respondents' main occupations are presented, based on the maximum number of days spent in the occupation for one year (2010). Of the 948 men between 15 and 65 years of age in the sample, 40 per cent were self-employed in agricultural, 14 per cent were attending educational institutions, 12 per cent were engaged in non-farm labour, 10 per cent were engaged in farm labour, 8 per cent were participating in regular employment (mostly government servants and salaried employees) and another 8 per cent were engaged in small business activities (such as tailoring or textile making), 3 per cent were involved in rearing livestock and another 3 per cent were engaged in a traditional caste occupation (such as a washerman or goldsmith), and only 1 per cent were engaged in domestic duties. This shows that self-employment in agriculture remains a major economic activity for men in villages, followed by non-farm labour and farm labour. It is interesting to see that a number of male members of the households (14 per cent) were attending higher education institutions.
Of the 631 women between 15 and 65 years of age in the sample, the main occupations were: self-employed in agriculture (29 per cent); attending to domestic duties (21 per cent); farm labourer (21 per cent); and rearing livestock (11 per cent). Farm labour and rearing livestock were the dominant activities among the illiterate, while literates were mostly self-employed in the agricultural sector. Although most non-farm labourers had received a middle-level education (6 to 8 years of schooling), the spread was up to 12 years of schooling. Many of the women with regular employment (monthly salaried) or engaged in small business work were educated up to the graduate level or above. Farm labourers and non-farm labourers were mostly landless and much younger than women who were self-employed in agriculture or engaged in domestic duties. Women with regular employment or engaged in small business work were mostly in middle age or old age. Women from scheduled castes were working mostly as farm labourers or non-farm labourers, although some were self-employed in agriculture. Respondents from scheduled tribes were mostly self-employed in agriculture, or engaged as farm labourers or in rearing livestock. The majority of female workers from other backward classes or from forward castes were 
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Age group ( self-employed in the agricultural sector. Caste occupations (traditional occupations such as making pottery or alcohol) had been dominant over the past 50 years, but recently they have been replaced by work in small businesses in modern sectors. Hence, caste occupations are merged with small business multinomial regression analysis to increase the sample size in each category and to keep the similarity in both occupations.
The results of the multinomial regression analysis for men are presented in table 9. The pseudo R 2 is 0.27, indicating the explanatory variables included in the model explain the 27 per cent of variation in the occupational choice of men. The odds ratios, exp(β), were given along with z-values to test the significance of the regression coefficients. Among men, the probability of being engaged in self-employment in agriculture increased with an increase in the amount of irrigated area and years of education. The probability of being self-employed in agriculture was higher for scheduled tribes and for forward caste workers. The probability of being engaged in non-farm labour increased with an increased value of the residential house and with arm circumference. Neither social group, nor religious group nor education determinedthe choice of being engaged in non-farm labour or in farm labour.
The probability of being engaged in rearing livestock was higher among Hindus than among Muslims or Christians, and also increased with a greater irrigated area, value of assets or arm circumference (an increase in arm circumference equals greater physical capability). The probability of being engaged in regular employment increased with a larger irrigated area, a higher value of the residence and more years of education, which are indicators for increased labour productivity in rural areas. Regular employment was also significantly higher among respondents from scheduled tribes and forward castes. Along the same line, the probability of being engaged in small business activities increased with having a larger irrigated area and more years of education. Respondents from scheduled castes were less likely to be engaged in small business activities.
Individuals with a large farm or a residential house of greater value, or who were married, older or less educated had a higher probability of being engaged in domestic duties. However, workers with more assets (other than a house) and greater physical capability (with regard to height, weight and arm circumference) or who were more educated were less likely to be engaged in domestic duties. The probability of attending educational institutions was positively influenced by a larger irrigated area and the value of the residence, which are, in general, indicators of wealth. Regarding physical assets, owning irrigated land had a positive influence on choosing to be self-employed in agriculture, or on having a traditional occupation or regular employment. Social status also had a significant influence on the choice of occupation; for example, members of scheduled castes were more likely to be engaged as farm labourers, while members of forward castes were more likely to be engaged in regular employment (receiving a monthly salary). Attending higher educational institutions and participating in domestic duties were less frequent activities among men compared with women in rural areas.
Among men, a 1 acre increase in irrigated area from the mean farm size increased the probability of being self-employed in agriculture by 60 per cent, while an increase in education by 1 year increased the probability of being self-employed in agriculture by 10 per cent compared with being engaged in farm labour, after controlling for other factors (see table 9 ). Compared with other backward class workers, scheduled tribe workers and forward caste workers were 2.8 times and 2.3 times more likely to be self-employed in agriculture, respectively. A 1 year increase in work experience in agricultural activities reduced the probability of being engaged as a non-farm labourer by 20 per cent. A 1 cm increase in arm circumference increased the workers' probability of being engaged in non-farm labour by 30 per cent and increased the probability of being engaged in rearing livestock by 50 per cent. A 1 acre increase in irrigated area increased the workers' probability of being engaged in regular employment by 50 per cent after controlling for other factors. An additional year of schooling increased the workers' probability of being engaged in regular employment by 30 per cent. A 1 acre increase in irrigated area increased the workers' probability of being engaged in a small business by 60 per cent. One year of additional schooling increased the workers' probability of being engaged in a small business by 20 per cent.
The explanatory variables included in the model explained approximately 30 per cent of the variation in the occupational choice of the female respondents as indicated by pseudo R (see table 10 ). Among women, the probability of being self-employed in agriculture increased with an increase in the size of the farm owned by the family. Owning large pieces of land creates employment opportunities for women. Generally, Indian women living in rural areas are underweight; hence, an increase in body weight means women are better able to participate in economic activities, especially self-employment in agriculture. The probability of being engaged in rearing livestock increased with an increase in the size of irrigated area. Hindhu women were more likely to be engaged in rearing livestock than Muslim women (Muslim women were the reference group). The probability of being engaged in domestic duties increased with an increase in the level of education, after controlling for other variables. The probability of being engaged in regular employment increased with an increase in irrigated area, years of schooling, work experience, height and weight. Women's probability of being engaged in small business activities rose with an increase in the value of assets (other than the residential house) and an increase in Note: If the "z" value is more than 2.58, the regression coefficient is significant at 1 per cent;if it is between 1.96 and 2.58, it is significant at 5 per cent; if it is between 1.65 and 1.96, it is significant at 10 per cent. Bold figures indicate that the regression coefficients are statistically significant.
years of education. Regular employment, attending higher educational institutions and non-farm labour were less common occupations of the female respondents.
Among the female respondents, with 1 additional acre of land, the probability of being self-employed in agriculture increased by 10 per cent, and the probability of being engaged in non-agricultural labour decreased by 20 per cent. The probability of scheduled caste women being engaged in non-farm labour was 240 per cent higher than it was for other backward class women. The probability of being engaged in rearing livestock increased by 290 per cent with a 1 acre increase in the area being irrigated, or increased by 10 per cent with a 1 kg increase in body weight. The probability of being engaged in regular employment increased by 330 per cent with a 1 acre increase in irrigated area, by 50 per cent with an additional year of schooling, by 30 per cent with an additional year of work experience, or by 10 per cent with a 1 kg increase in body weight and a 1 cm increase in height. With an additional year of schooling, the probability of being engaged in a small business increased by 20 per cent, of being engaged in regular employment by 50 per cent and of being engaged in domestic duties by 40 per cent.
Conclusions and policy options
Historically in rural India, men participated mostly in economic activities, while women took part mostly in non-economic activities, such as domestic duties. Of the economic activities, men's participation in paid work was higher. As a result, there was a vast gap in monetary income between men and women, even though women worked more hours if both economic and non-economic activities are taken into account. The lower participation of women in paid work was mainly due to social rigidities (such as the caste system in India) rather than their lack of skills, education or physical capabilities. The segregation of the rural labour market by sex was particularly visible in rural labour markets in India, with men shifting to non-farm occupations with higher wage rates and women still depending on farm work (either self-employed or as casual labourers). The higher wage rates for men in non-farm occupations, women's greater involvement in the less-remunerative agricultural sector, the greater involvement of women in domestic duties, and higher unemployment among educated women are some of the indicators pointing to the discrimination against women in rural labour markets in India, which supports the segmented labour market theory.
It is interesting to see that, in rural India, the number of hours spent on economic activities increases with an increase in land ownership and assets rather than with education. Levels of education and levels of work experience have little influence on the choice of occupation or the quality of employment, especially among women. Most employment continues to be found in such traditional areas as Table 10 . Determinants of female respondents' main occupation (farm labour as the reference group) Self-employed Non-farm Rearing Regular Attending Attending Small Farm agriculture and to some extent in traditional caste occupations. Even most non-farm employment, such as that found in small businesses (self-employment), retail shops, agro-processing, the repair and maintenance of agricultural implements, transport and construction, requires only semi-skilled workers with little education. The quality of work was significantly better among only a small number of the respondents, namely more highly educated men and women with regular employment as, for example, teachers, nurses, record keepers or health workers. Most of the higher educated youth remained unemployed. Most of the educated women were engaged in domestic duties due to both the lack of local employment opportunities and the sociocultural restrictions that prevent them from taking jobs in distant places.
The traditional rural labour markets in India were highly segmented based on caste, sex and traditional occupations; however, these factors are slowly having less influence on labour market outcomes. The driving forces behind the changes have been the increase in employment opportunities for semi-skilled men with a middlelevel education, along with the development of the rural non-farm sector. Semi-skilled workers have gained employment and increased wages in emerging non-farm sectors, such as mobile telephones, electronics and computers, and in other occupations, such as tractor drivers. A few more highly educated respondents were also able to earn incomes in nearby urban areas by working in non-farm occupations, such as construction workers. The demand for certain traditional occupations, such as traditional toddy tapping (that is, producing alcohol from palm) and cleaning clothes, is increasing in towns; this work is done by rural men and women with a middle-level education.
Some of the policy prescriptions emerging from the present study call for the following: (a) enhancing the ownership of such assets as land and irrigated areas by providing loans, which would increase the number of hours that people living in rural areas spend on economic activities; (b) enhancing the skills and education of workers living in rural areas, so they can take advantage of growing employment opportunities in the services sector and emerging occupations, such as the repair of mobile telephones and electric motors, and work in computer centres; and (c) increasing women's empowerment by reducing social rigidities in order to enhance women's participation in economic activities.
